Sequence analysis of six enterovirus 71 strains with different virulences in humans.
Enterovirus 71 (EV71) infection is the main cause of hand, foot and mouth disease (HFMD) and has been associated with severe neurological diseases resulting in high mortalities. In this study, six EV71 strains isolated from patients with different clinical symptoms were sequenced and analyzed in a mouse model of EV71 infection. In a phylogenetic tree, based on the complete VP1 gene sequence, all six strains grouped into the C4 genotype. The sequence analysis revealed that there are nucleotide changes clustered in the internal ribosome entry site (IRES) element of the 5'-nontranslated region (5'-NTR), as well as amino acid differences clustered in the non-structural proteins. Importantly, we identified a unique amino acid difference (Val(1994)-Ile(1994)) that distinguished the more virulent strains, Anhui1 (Ah1), Henan1 (Hn1) and Henan2 (Hn2) from the less virulent strains, Chongqing1 (Cq1), Chongqing2 (Cq2) and Chongqing3 (Cq3). This amino acid difference is located in the finger domain of the viral RNA-dependent RNA polymerase 3D (3D(pol)). Furthermore, two-day-old Balb/c mice were inoculated with the Ah1, Hn1, Hn2, Cq1, Cq2 and Cq3 isolates by the intracerebral or intraperitoneal routes. All of the mice inoculated with Ah1, Hn1 and Hn2 isolates developed hind-leg paralysis and subsequently died. Mice inoculated with the Cq1, Cq2 or Cq3 isolates survived throughout the 21-day observation period. These results show that clinical isolates of EV71 associated with disease of different severity in humans have characteristic sequence differences and cause different mortality rates when inoculated into mice. These data also provide a rational basis to investigate the molecular determinants of EV71 pathogenesis using a reverse genetic approach.